Theembryologicdevelopmentofthehead and neckisdirect ed byan ensembleofnumerousgenes.Embryologic malformations ofthe head and neckare rare. When they do OCCUl; the most common arethyroglossal duct cystsand branchialanomalies. Most malformations are apparent at birth. Complete excision at an early stage is recommended to prevent complicationssuch as infection. we describe an extremely rare case of bilateral branchial tracts in which there was evidence ofa genetic etiology: TO the best ofour knowledge, this is thefi rst case offami lial bilateral branchial tracts to be described in the literature.
Introduction
During fetal development, structures between the head and heart arisefrom the branchial apparatus. Ofthe six branchial arches in humans , the fifth and sixth are rudimentary.I The development of many structur es in the head and neck is immediately related to either the branchial arches or th e pha ryngeal pouches.' The makeup of these embryologic structure s is tra nsient, as they undergo remodeling to the point that the ir origi nal form s are essentially unrecognizable in ad ults.
Members of the Antennapedi a class ofhomeobox genes, known as Hox genes, are believed to be pivotal in regulating vertebrate craniofacial development and controlling morphogenesisand the growth ofthe proximal-distal axis. 3 • 4 In 1997, Vieille-Grosjean et al showed for the first time th at at 4 weeks of development, human branchial arches express the paralogous groups using th e mouse homologues ofHOXBI , HOXA2, HOXB2, HOXA3, HOXB3 , HOXD3, HOXB 4, and HOXC4 as probes for in situ hybridization." T hese authors dem onstrated the impo rtan ce of combinatorial expression patterns of genes in the cran iofacial development of hurnans." Hox genes act in synergy and in d ifferent temporal patterns, and no single function can be ascribed to a single gen e. For example, 700 gen es determine the structu re and function ofthe organ ofCorti alon e.To date, no correlation has been observed between th e genetic background and embryologic branchial arch malformations.
Aberrations in branchial arch development can cause branchial malformations. During closure of the cervical sin us th at lies between th e second bran chial arch and th e epipericard ial ridge, ectoderm may become trapped, resulting in the formation ofan inclu sion or cyst.Theseare kno wn as branchial cysts or sin uses, which lie on the lateral neck anterior to the sternocleidomastoid mu scle.i
The phrase branchial cleftanomalyis not an accurate one . T he term cleft imp lies that all branchi al ma lformations are derived solely from a branchial cleft without any contribution from th e corresponding po uch or arch. ST herefore, th e phrase branchial anomaly is preferred.
A fistula has an opening to both gut and skin , whi le a sinus tract is open to either but not both."A cyst is a closed structure with no connection to either," Histologically, branchial sinuses are lined by pseudostratified columnar epithelium with lymphoid tissue; in rare cases, salivary tissue or sebaceous glands are also present."
Nicollas et al described the prevalence of diffe rent em bryologic malformations of the neck in 191 children ." M alformations of the midline included 102 cases of thyroglossal duct cyst (53.4% of all cases) and 21 cases of dermoid cysts (1 1.0% ). The mo st common m alform ation s of th e laterocervical region were 37 cystS and fistulas of the second cleft (19.4% ), 20 of th e first cleft (10 .5% ), 7 of the fourth pouch (3.7%) , and 4 th ymic cysts (2. 1%) .7 Embryologic anomalies of the fourth branchial pouch are rare.They usually present as recurrent episodes ofdeep neck infectio ns d uring early ch ildhood. In a review of fourth branchial pouch anomalies pub lished in 2004, Jeyakumar and He ngerer described 3 cases; 2 ofthese patients presented as adu lts with recurre nt deep neck infections, and th e other, .
Cousins a 14-year-old boy, presented with a sore throat after he had swallowed a large pill. 6 A fourth branchi al fistu la has a cutaneous orifice th at is identical to the orifices of the second and th ird branchial fistulae.The orifice ofthe fourth branchial fistula lies along theanterior border ofthe sternocleidomastoid muscleduring development. The branchial tract then courses superiorly over the hypoglossal nerve and descends posteriorly to the common carotid artery. Then it loops posteriorly around either the aortic arch on the left or the subclavian artery on the right . T he tract then ascends lateral to the trachea and term inates at the apex of the piriform sinus." The cutaneous orifice of the third branchial fistula also ope ns anterior to the sternocleidomastoid muscle, but it courses on ly superiorly, passing posterior to the common or internal carotid artery, superior to the hypog lossal nerve, and inferior to th e glossopharyngeal nerve. The tract pierces the posterolateral thyrohyoid membrane and enters the piriform sinus more anterior and cranial than does the fourth branchial fistula.S In this article, we describe an extremely rare case of asymptomatic bilateral branchial tracts in which there was evidence ofa genetic etiology.To the best ofour know ledge, this is the first case of fam ilial bilateral branchial trac ts to be described in the lirerature.
Case report
A healthy 49-year-old whi te woman presented to the University of Nebraska Medical Center in Omaha with mucous discharge from congenital bilateral branchial tracts. The open ings were located along the anter ior border of the sternocleidomastoid muscle, 2 ern superior to the clavicle (figure 1).The left anomalywasmore prominent, and muc us could be expressed from it more easily.
T he patient reported a family history of branchial tracts in her sister and in 3 male cousins (figure 2). Her sister's anomaly, which was also congenital and bilateral, was treated at age 27 with complete surgical excision. Her 3 cousins all had congeni tal defects suggestive of branchial tract anomalies; 2 of them underwent surgical excision, but nothing further was know n about their cases. T he cousins' father (i.e., the pat ient's uncle [her blood relativej) was unaffected. The cousins' mother (the patient's aunt by marriage) might or might not have been affected; her personal and family history were unknown. T he patient's own 3 children were unaffected. T he patient reported no complications such as infections or fullnessexcept for one episode ofa severe respiratory tract infection a few years earlier; at that tim e, she said her lymph nodes felt swollen and her tracts felt like "hard strings" extending cranially to the mandibular angle.
The patient wasreferred to the otolaryngologyoutpatient clinic for further examination. She was completely healthy and had no acute or chronic complaints. No indurations were palpable. The patient said that she could express clear viscous mucus from the left tract once a week and from the right tract on ly once every 4 mont hs.
A radio logic investigation with barium contrast swallow was performed to define the anatomy of the branchial anomalies and to detect a possible connection to the piriform sinus or parapharyngeal space. Also, fistulograms were obtained with a 3.5-gauge angiogram catheter that had its wire support removed . In the smaller tract on the right, a high degree ofresistance was present , and the water-soluble contrast mediu m was no t able to enter the tract; the opening could not be cannulated. O n the left, the catheter was introdu ced easily int o the opening, and the water-solub le contrast medium opacified the tract ( figure 3 ). T he tract extended directly cranially from the open ing in the paramedian axis at a length of 7 cm. Injection of additional contrast material (total volume:~4 0 ml) resulted in bulging of the tract. No connection to the pharynx was seen. T he tract terminated at the level ofthe mid-piriform sinus. T he patient experienced one episode ofcoughing du ring a contrast injection, bur she did not report any taste or sensation of fluid. She did report a pressure sensation.
The patient did not wish to un dergo any surgicalexcision or furth er exploration of the tracts.
Discussion
T he radiographic findings in this case were consistent with a third branchial arch anomaly. A fourth branchial arch anomaly was ruled our because of the tract' s direct cranial course. First and second branchial arch anomalies were excluded because of their very different course and location.
T he induration of the tracts that the patient had experienced dur ing the upp er respiratory tract infection might have been caused by the reactive hyperplasia of lymphoid tissue within or adjacent to the tracts or by an increase in mucosal secretion ·from the goblet cells of the lining epithelium. Regular secretions may be emitted as mu cus from goblet cells in the mu cosal lining of the ducts or as saliva from the pharynx. T he latter was ruled out in our patient because we found no connection to th e ph arynx.
O ur patient 's strong family histo ry is suggestive of a genetic abno rmality, possibly the result ofan aberration in the com binatorial expression pattern of the H ox genes.
Most cases of branchial abnor malities are apparent at 50· www.entjournal.com birth. Co mplete excision earlyon isrecomme nded to prevent complic ations such as infection . H owever, our patient did not wish to undergo any int ervention, and since she was free of any complaints, we did not feel any need to adhere to this recommendation. We hope that our description of th is rare case raises awareness of embryologic branchial malform ations. The fact that there may be an underl ying genetic basis for these malform ations may open a new fieldofearly diagnosticsand possible therapy. Future investigation s of branchial tracts shou ld focus on em bryologic molecular genet ics, especially with respect to the H ox genes.
